Cell-specific knockout of steroidogenic factor 1 reveals its essential roles in gonadal function.
Knockout (KO) mice lacking the orphan nuclear receptor steroidogenic factor 1 (SF-1, officially designated Nr5a1) have a compound endocrine phenotype that includes adrenal and gonadal agenesis, impaired expression of pituitary gonadotropins, and structural abnormalities of the ventromedial hypothalamic nucleus. To inactivate a conditional SF-1 allele in the gonads, we targeted the expression of Cre recombinase with a knock-in allele of the anti-Müllerian hormone type 2 receptor locus. In testes, Cre was expressed in Leydig cells. The testes of adult gonad-specific SF-1 KO mice remained at the level of the bladder and were markedly hypoplastic, due at least partly to impaired spermatogenesis. Histological abnormalities of the testes were seen from early developmental stages and were associated with markedly decreased Leydig cell expression of two essential components of testosterone biosynthesis, Cyp11a and the steroidogenic acute regulatory protein. In females, the anti-Müllerian hormone type 2 receptor-Cre allele directed Cre expression to granulosa cells. Although wild-type and SF-1 KO ovaries were indistinguishable during embryogenesis and at birth, adult females were sterile and their ovaries lacked corpora lutea and contained hemorrhagic cysts resembling those in estrogen receptor alpha and aromatase KO mice. Collectively, these studies establish definitively that SF-1 expression in the gonads is essential for normal reproductive development and function.